Decreased sensitivity to the effects of dopamine D1-like, but not D2-like, receptor antagonism in the posterior hypothalamic region/anterior ventral tegmental area on brain reward function during chronic exposure to nicotine in rats.
Chronic administration of nicotine induces adaptations in central nervous system function to counteract nicotine's acute effects. When nicotine administration ceases, these adaptations remain unopposed and may lead to drug withdrawal. The present studies were conducted to assess the effects of chronic nicotine administration on dopamine D1- and D2-like receptor activity in the posterior hypothalamus/anterior ventral tegmental area (VTA). An intracranial self-stimulation discrete trial procedure that provides current intensity thresholds was used to provide a measure of brain reward function in rats. Previous studies showed that systemic administration of dopamine D1- or D2-like receptor antagonists induced elevations in brain reward thresholds in drug-free rats, indicative of a decrease in brain reward function. We show here that injections of the D1-like receptor antagonist SCH 23390 (1-4 microg total bilateral dose) into the posterior hypothalamus/anterior VTA differentially elevated brain reward thresholds in rats chronically treated with nicotine (9 mg/kg/day, salt) versus saline-treated rats. The nicotine-treated rats were less sensitive to the threshold elevating effects of D1-like receptor antagonism. By contrast, the D2-like receptor antagonist eticlopride (1-4 microg total bilateral dose) injected into the posterior hypothalamus/anterior VTA significantly elevated brain reward thresholds in saline- and nicotine-treated rats. No differential effect of eticlopride on brain reward thresholds in saline- and nicotine-treated rats was observed. Decreased sensitivity to D1-like receptor antagonism in the posterior hypothalamus/anterior VTA may partly mediate the development of tolerance to the reinforcing effects of nicotine and the manifestation of negative affective signs associated with cessation of nicotine administration.